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Flight No. B433 
Date:   3 Mar 2009:   
Take Off: 1102:54   
Landing:   15:42:09   
FLIGHT FOLDER 
Flight Time: 4h 39m 15s   
 
Campaign: APPRAISE-Clouds: mixed-phase cloud studies 
Operating Area: Over and to the west of the Chilbolton radar facility. Area Alpha. 
 
POB Position Name Institute Logs y/n 
1 Captain Luc Lathouwers Directflight   
2 Co-pilot Alan Roberts Directflight   
3 CCM Gaynor Ottaway Directflight   
4 Mission Scientist 1 Keith Bower Manchester University  Y 
5 Flight Manager Jamie Trembath FAAM  Y 
6 Core Chem Doug Anderson FAAM  N 
7 Cloud Physics 1 Kate Turnbull FAAM  Y 
8 Wet Nephelometer / PSAP Simon Osbourne FAAM  Y/N 
9 AMS Jonny Crosier Manchester University N 
10 Manchester Cloud James Dorsey Manchester University  N 
11     
12     
13     
14     
15     
16     
17     
18     
     
 
The following log sheets are not available for this flight : 
Log Reason 
Pre-flighter log No log available 
Xchat No log available 
Core Chemistry / TDLAS No In Flight log except in cases of instrument problems 
PSAP log No log as PSAP pump / filter info included on Flight Summary page 
Filters Awaiting confirmation of whether a log was created 
Wet Neph Awaiting confirmation of whether a log was created 
2D-S / CAPS / SP2 / CPI  2D-S / CAPS / SP2 / CPI operator does not create a log sheet 
AMS log AMS operator does not create a log sheet 
  
 
Document control 
Revision Date Author Comments 
r0 30 Dec 2009 Doug Anderson Initial version missing the above noted logs 
r1    
r2    
 
Digital video recordings in avi format: 
 
no data on BADC 30 Dec 2009


JEPPESENPilot:  Alan Foster
NavData Cycle 2009-1 Expires:  Thursday, 12 February 2009.
Scale:  1:1054381  (1 inch = 14.46 naut mi).   Printed on 27 Jan 2009 FliteStar 9.4.3.0 
© JEPPESEN SANDERSON, INC., 2005.  ALL RIGHTS RESERVED.
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Sortie Brief: APPRAISE-Clouds: mixed-phase cloud studies              
Date: 03 Feb 2009   
B433 (double flight): t/o (Cranfield) 11:00z, land (Exeter) 15:15z 
B434: t/o (Exeter) 16:45z, land (Exeter) 20:45z  
M.Sci: Keith Bower 
 
Sortie Aims:  To measure ice and liquid-phase microphysical processes in frontal 
clouds in association with the Chilbolton radar facility. 
 
Sortie Location: Over and to the west of the Chilbolton radar facility. Area Alpha. 
 
Sortie Summary: Perform a series of runs at a series of altitudes below cloud base (if 
possible), within and above the cloud, along the azimuth that is being scanned by the 
radar. Information on the run orientation and altitude to be flown will be provided by 
scientists at Chilbolton using VHF radio (call-sign “Radsearch”). Where the radar 
identifies a small-scale feature of interest, the aircraft may abort a long leg in order to 
turn to re-penetrate it. Where either the aircraft or radar identifies a particular horizontal 
layer of interest, the aircraft may fly a sawtooth pattern so as to provide a sequence of 
profiles through it. It is desired that the aircraft flight legs start/finish in the Chilbolton 
overhead. This benefits the validation of vertically-pointing radar/lidar retrievals of 
supercooled cloud layers. This requires turns to be done within controlled airspace and 
so may limit the number of occasions that this is possible. 
 
Sortie Detail B433: 
a) Take off & climb to FL100 to transit to operating area at Chilbolton. 
b) When at suitable location descend from transit altitude to 1000ft agl, or to 
lowest altitude allowed by operating restrictions. Fly 10min clear air leg in 
vicinity of Chilbolton.   
c) Perform a profile ascent at 1000ft/min along the azimuth and through the cloud 
system up to FL330 or to above cloud top, whichever is lower. 
d) Fly a series of 40-60km level flight legs along the azimuth scanned by the radar 
at altitudes defined by the radar or as determined from previous profile. Ideally, 
just above cloud base, throughout the cloud, just below and just above cloud top.  
Duration of each leg ~10 minutes. Legs should extend over Chilbolton. During 
incloud legs AMS should sample off CVI inlet unless tip iced up (but sample off 
Rosemount inlet out of cloud). Filters to be exposed on out of cloud legs only. 
e) Where the radar identifies a feature of interest or one that is penetrated by the 
aircraft along any leg, the leg may be interrupted to fly one or more butterfly 
patterns. Each butterfly consists of a minimum of two minutes straight/level that 
includes penetration of the feature followed by turns that allow re-penetration of 
the feature during the reciprocal part of the pattern.  
f) Where a defined layer of interest (such as a shallow layer of supercooled liquid 
water) is identified by the aircraft or radar, the long leg may be flown as a 
sawtooth leg with ascents/descents at 1000ft/min, extending 1000ft above and 
below the layer level (M.Sci may request level segments of 1 minute). 
g) Repeat items d) to e) as long as flight endurance or cloud conditions permit.  
h) End with below-cloud clear air aerosol leg (10 min) if possible, before 
recovering to destination airfield. 
 
Sortie Detail B434: 
 As above except for takeoff and transit from Exeter airfield onto Chilbolton 
 Radial to begin science, landing back at Exeter. 
PROJECT BRIEF: APPRAISE-Clouds – mixed-phase cloud studies  
Scientific Aims: The purpose of this project is to obtain detailed microphysical 
measurements in stratiform cloud systems, altocumulus clouds, wave clouds and 
cumulus clouds within the temperature regime in which ice particles will likely co-exist 
with liquid (typically 0 to -30C). 
The flight plans are designed to characterise the aerosol above and below the cloud and 
infer aerosol fluxes into the cloud layer by combination with the vertical wind 
measurements and the microphysical characteristics within the cloud layer. 
Constant altitude flight legs of approximately 50 km (10 minutes flying) will be made: 
• In the boundary layer to measure the aerosol size distributions (from 10 nm to 100 
um), CCN, aerosol composition from 30 nm to 1 um using the ToF AMS; larger 
particles and non-volatile material such as refractory material will be measured using 
EDAX analysis of filter samples. 
• Near cloud base within cloud to measure the cloud droplets that have been activated 
from CCN, interstitial particles and larger particles that have fallen from cloud top. In 
addition the onset of ice will be observed using the CPI, CAPS and 2-D probes in cloud. 
• Middle of the cloud passes will be made at temperatures where key processes will be 
expected to be initiated (-6C to -9C) for the Hallett-Mossop process or around -15C 
where fragmentation of dendritic crystals may be important. 
• Near cloud top and within the cloud to measure entrainment and aerosols within 
entrained eddies and ice particles within the cloud; in colder clouds ice initiation will 
occur in this region. 
• Above the cloud to measure the properties of aerosol particles that can potentially be 
entrained into the clouds. 
In-situ measurements from the aircraft are performed in close coordination with the 
CAMRa radar and lidar facilities at Chilbolton, Hants.  
 
Weather conditions: Stratiform, or altocumulus clouds lying over and to the west of 
the Chilbolton radar facility. This may or may not be generating precipitation at the 
surface. It is particularly desirable if the mean wind direction lies between about 220 
and 280 degrees. This allows the aircraft to fly legs along the radar beam whilst staying 
closely parallel to the mean wind direction. 
 
Key instruments and their operation. 
Basic meteorology 
- Rosemount temperatures, GE hygrometer, CR2 
- GPS, GIN, turbulence probe – When in supercooled liquid water, Flight 
Manager or PIs should monitor turbulence probe calibrated differential 
pressures for signs of icing (cessation of variability on signal). 
Cloud/Aerosol Physics/Chemistry  
– FFSSP, 2DC, 2DP, PCASP, CDP. Normal monitoring to ensure correct 
operation. Operator should note particular features of interest eg. high 
concentrations, appearance of pristine ice crystal habits, appearance of large 
drops (>100micron) in 2D imagery when above freezing level. 
– 2DS, CAPS and FSSP – as above 
– J-W LWC and Nevzorov LWC/TWC. Where a run is only partially in cloud and 
is starting in clear air, these should be zeroed/calibrated and a note made in the 
Flight Manager’s log. 
– TWC. If possible, a profile in clear air is desirable for calibration purposes. 
– AMS, SMPS/WCPC (-  to sample off Rosemount inlet) 
– Filters 
 
Mission Scientist Debrief: APPRAISE-Clouds: mixed-phase cloud studies:  
Flight Number: B433, 3rd March 2009 (Take-off 11:02z, landing 15:42z at Exeter) 
Mission Scientist: Keith Bower 
 
Sortie Aims & operating area:  To measure ice and liquid-phase microphysical processes 
in frontal clouds in association with the Chilbolton radar facility. 
 
Weather conditions: During March 2, a number of low pressure systems aligned along a 
WSW-ENE axis through Iceland joined together to form an area of low pressure that was 
centred over Iceland by midnight (still extending beyond the island to the NE and SW; 
Fig 1 below). This region of low pressure spawned a number of frontal systems which 
moved across the UK during March 2nd and 3rd. During March 2nd, a system comprising 
of a warm front and two cold fronts moved slowly across the British Isles from the west. 
By midnight (Fig 1) it covered the southern half of England, and by 6am on the 3rd, was 
positioned across the SE of the country, the cold front lying in line from the north coast 
of Devon and Cornwall to the Wash. The timing of these fronts was such that they 
crossed through the operational (Chilbolton) area early in the morning before it was 
possible to take off from Cranfield. In addition they were forecasted (eg by the UK 4km 
model) to not be very active and indeed they were seen not produce a lot of precipitation 
or an extended period of deep cloud. However a wave had been predicted to develop 
along the trailing tail of the cold front out to the SW which was forecasted to generate the 
return of a section of the front northeastwards (now as a warm front) which by midday 
was expected be over the south western regions (Fig 2 - actual). This was forecasted to be 
a much more active feature generating significant precipitation and an extended period of 
deep cloud cover over southern UK at least until 9pm. Based on this it was decided to 
carry out a double flight on March 3rd, the first B433 set to measure the arrival of the 
upper level cloud associated with the approaching warm front together with a chance to 
measure the aerosol input at lower levels in clear air. Later into the flight the cloud was 
expected to deepen, with cloud bases extending down to mid and lower levels. In order to 
maximise the available flight crew hours, an initial takeoff at 11:00z for a 4.25 hour flight 
was planned to be followed by a refuelling stop at Exeter. This allowed for a second 
flight to occur to measure the main part of the front as it crossed through the operational 
area during early evening, before the aircraft landed away at Exeter for an overnight stop. 
 
 
 
 
Fig 3 : IR satellite picture 00:00z 030309                       
he actual synoptic situation during the day on March 3rd saw another cold front 
essure 
 
 
  Fig 4 :  IR satellite picture 12:00z 030309 
 
T
approach the British Isles from the NW (Fig 2 above), and a new centre of low pr
formed at the apex of the wave to the SW of the UK. By late afternoon on the 3rd this low
had tracked NE-wards to be over North Wales (centred on Anglesey – Fig 7) and this 
linked the remains of the cold front in the wave with the final cold front from the NW.  
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EFigs 5, 6 and 7: (left to right) showing the synoptic situation at 12:00z, 14:00z and 17:00z respectivels forecasted this evolving system was much more active than the initial fronts had been, 
ls 
the 
enerating heavy precipitation (see rainfall radar figures 8, 9 and 10 below for 11:15z, 
3:15z and 15:15z respectively), high winds and thick cloud (see fig 4 above) at all leve
hroughout the troposphere. The cloud was now forecasted to remain over southern 
ngland (and the Chilbolton area) for the rest of the afternoon and evening and into 
next day, until the centre of low pressure had moved northwards (north of Scotland) and
the trailing cold front had passed fully across the country by first light on March 4
 
th.  
 
 
 
 
ummary of the flight:  Prior to and following take-off there were problems with the 
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Figs 8, 9 and 10: (left to right) showing rainfall over the UK observed at 11: 15z and 15:15z  respectively15z, 13:
S
Horace logging system which persisted throughout the transit to the operational area. 
Even in the absence of a working 35GHz radar at Chilbolton, the radar station reported
(from RHI scans) cloud top (CT) at 8km (26.2kft) and a sloping cloud base (CB) from 
6km (20kft) overhead Chilbolton (CH) to 4.5km (14.8kft) at 100km range to the west. 
They also reported CB to be descending, consistent with the approaching warm frontal 
surface. On the approach to Boscombe Down airfield (in order to get to low level to carr
out aerosol measurement legs) locally CT was encountered at FL70. At FL60 (810mbar, -
5.76°C) CPI reported loads of liquid water, particularly in the form of large liquid 
precipitation drops. During the descent in the approach to Boscombe, a local CB w
encountered at FL50 (840mbar, -1.68°C) but CB was extremely variable/inhomogeneo
and the aircraft remained in and out of cloud down to at least 2000ft (altimeter on QFE 
991). Because of the presence of low cloud, a below cloud aerosol leg was not possible 
and following a missed approach to Boscombe airfield it was decided to carry out a 
profile ascent (P3) from 50ft up to and through the mid level cloud to FL270 above C
 
D
924mbar/2.5kft, 3.2°C), while the freezing level was around 3500ft (869mba
0.2°C). CT was encountered flying outbound from CH at FL60 (811mbar -3.7°C). In th
intermediate cloud free layer, PCASP was seeing just 2-6 cm-3 while the CPC saw around 
60 cm-3. The CB of the mid/upper cloud was seen at around FL142 (588mbar, -19.0°C). 
After turning at the SW end of the CH radial, the 1st CT was encountered inbound at 
around FL240 (391mbar, -38.9°C), as the aircraft turned again to complete the profile
the SW end of the CH radial. There was more cirrus above. Chilbolton now reported CT 
at 8km+ and CB ~6km overhead the radar as the front continued its eastward progress. 
The profile broke through the main CT at FL267 locally (348mbar, -46.2°C). At FL270 
(344mbar, -46.9°C) the plane immediately started a profile (P4) back down to an incloud
level, and turned to return inbound to CH. At FL230 (408mbar, -37.2°C) the first SLR R1 
was started. Chilbolton report the same high cloud situation but with showers out to the 
west at a range of 90-95km, falling~ 2km. During R1 core cloud reported “small ice” but
CPI was seeing bullet rosettes (BR) and short stubby columns although 2DS and CIP 
(CAPS) did not see the BRs. R1 proceeded through some open pockets of cloud free a
but there was always more Ci above. Even above the local CT, 200µm particles were 
observed. Overhead Chilbolton inbound, some smaller more pristine particles were 
observed. In the turn the aircraft was in and out of cloud and saw some bigger and 
smaller particles alternately. After passing CH outbound a profile (P5) down to FL2
was carried out. PI Choularton (TWC) reported the leading edge of the precipitation to 
now lie on a line from Bristol to Exeter (12:26z).  
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 series of SLR legs outbound and inbound at descending levels was then undertaken 
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able 1 – descending SLRs 
P #  u/d in/out Flight Run 
ure 
Temp Comments/observations 
A
down to FL60. SLRs were linked by profile descents in the turn at the SW end of the le
and just after passing CH outbound at the NE end. Runs R2, R3, R4, R5, R6, R7, R8, R9, 
R10 and R11 were carried out at flight levels; FL210, FL190, FL170, FL150, FL130, 
FL110, FL100, FL90, FL70 and FL60 respectively, and linked by profile descents P6, 
P8, P9, P10, P11, P12, P13 and P14. Because of the time taken to profile down to the 
next level outbound (after passing CH) the length of outbound SLRs is shorter althoug
flying into wind compensates somewhat by slowing the aircraft down (relative to 
ground). The properties of these runs are summarised in the table 1 below. Finally
cover the melting layer within the remaining time available, after turning during R11 a
passing CH outbound, a saw tooth profile leg was undertaken to get back to Exeter for 
refuelling. Profiles P15.1, P15.2, P15.3, P15.4 and P16 were undertaken between FL60,
3kft, FL50, 2.5kft, FL50 and FL40. R13 was then carried out at FL40 on the approach to 
Exeter. The aircraft landed at Exeter at 15:41z in a strong crosswind and heavy rain. 
 
T
 
Run # bound 
(I /O) 
level 
 
Press
(mbar) 
start/end 
SLR(°C)
P5 d  L210 Core cloud (CC) reported relatively large 
 
 
R2 
O F 445 -32.5 
-32.2 ice crystals, habits as at higher altitude but
bigger. CPI reported more aggregates and a
few columns. The mode size (CPI) 
increased along run to be ~250µm  
P6 d  I FL190 484 -28.5 0µm 
 
 
i CT ~9km (29.5kft) CT 
e, 
R3 -28.2 
During P6 2DC mode as large as 60
generally 400µm, while CPI mode was 
~300µm. Flight Man reported loss of  turb 
probe attack angle (iced up prob ~11:50z). 
CPI reported CAPS pitot tube iced up at 
start R3.  
Chilbolton reports thicker cloud to east, 
and front now at 70km range (from CH) 
CC - area of smaller ice approaching CH.
CPI reports increase in mean size half way
to Exeter.  
CH reports C
5.5km (18kft) CB 4.5km at 50km rang
2km at 100km range (and strong ppt) 
P7 d  
R4
O FL170 525 -24.4 0-
600
At end P7 CPI – mode diameter inc 50
µm as we go west, CC agrees. CPI 
R4 -23.7 reports inc small ice particles – effect inle
shattering? CC agrees, very large crysta
Both CC/CPI seeing water? CC - small 
round stuff, CPI - some in focus drops 
t 
ls.  
P8 d  I FL150 570 -19.6 e. 
f 
km 
km 
s (turb 224°/27m/s) 
R5 -19.7 
Possible water again, CPI not so much ic
Crystal diameter increasing as altitude o
runs decreases. Bumpy as we go E 
CH reports Ci at 9km seeding CTs at 
6.6km (21.3kft) CB now at 4km (40
range) 2km (50km range) and ppt at 65
ahead of main ppt. 
Bright sunshine in turn east of CH (photos) 
Captain wind 225°/40kt
CH – rapid inc frontal activity 40km range 
P9 d  O FL130 617 -15.3 
R6 -15.1 
R6 CC/CPI report definite liquid water half 
distance along radial 
P10 d 
R7 
 
0km, ppt at 40km. 
I FL110 668 -11.4 
-10.8 
CH CB now 4.5km (14.8kft) over CH and 
2.2km (7.2kft) at 20-3
Aircraft – huge amount ppt except OH CH. 
In turn PCASP 20-30 cm-3 CAS 2 cm-3     
CPC 160 cm-3, CCN50 cm-3(0.2%) AMS 
low SO42-, Org  (see fig 11 below re water 
along radial as fn(longitude)) 
P11 d O FL100 695 -9.1 
inated R8 -8.8 
Bumpy now right after start R8 (8-10km 
range), some water but ice dom
CH report CB now 3km overhead, pp at 
18km range (west) 
Captain 232°/50kts (turb 229°/29m/s) 
P12 d I FL90 723 -7.3 uid water (2DC 150µm 
er  
 
  FSSP 2-3 cm   CAS 
R9 -7.7 
CC sees snow & liq
doughnuts) but CPI says 50µm not wat
but ice fragments. 
CH (3GHz radar) reports ppt at CH at 1km
2DC seeing 30 litre-1 -3
2-3 cm-3  but CDP noisy. CPI sees ppt 
directly over CH    
P13 d O FL70 781 -4.2 13 
ud thinning out, CT (of 
mm snowflakes 
 
H 
f run, but 2DS 
R10 -3.5 
pocket liquid water 200m wide during P
CH reports high clo
NiSt) sloping up away from CH 3km at 
30km 4km at 70km. 
CC/CPI seeing columns + hint of liquid. 
2/3 of outbound leg. 3
previously seen above – gone.  
Alternately seeing columns dominating
with liquid - and then not 
CH reports supercooled drops 14-15kft O
Shorter colums seen end o
seeing monster blobs 1mm across. 
Captain – wind 226°/52kts (turb probe 
219°/30m/s) 
P14 d I FL60 810 -2.2  
inty” spectra in ice but now R11 -2.3 
Turbulence probe now de-iced/working
CDP sees “po
smooth spectra in water cloud. Couple 
pockets supercooled water, then all ice 
 
Table 2 – final sawtooth profiles on leg inbound to Exeter 
P #  u/d  u/d – 
n 
Starting Pressure Temp Comments/observations 
 
 
up/ 
dow
level 
 
(mbar) start(°C) 
P15.1 L60 811 -2.3  d F
 
P15.2 u 3kft 882 0.8  +
P15.3 d FL50 844 -1.0  
P15.4 u 2.5kft 918 +3.2  
R12 SLR FL50 845 -0.85  
P16 d FL50 845 -0.38  
R13 SLR pproach to Exeter FL40 872 1.0 A
      
 
 
otes on instrumentation: 
he main problems were associated with the Core Data logging system, Horace, at the 
d 
 
 
 
N
 
T
start of the flight (data from 11:25z). The turbulence probe attack parameter was affecte
by icing from about 11:50z onwards until near the end and the CAPS pitot tube also froze 
up during the flight (For a full list of other instrumentation functionality see flight log) 
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 Date: 03/03/09 Operator: KFT DRS Time: 09:38:00 DAU1 Time: Set DAU2 Time: Set DAU3 Time:N/A AUX1 Time: Set Aux2 Time: Set 
        
         PCASP 2DC 2DP CDP FFSSP UMan FSSP PIP
Operated? Y       Y N Y Y Y Y
Pre-flight checks Vref (>3.5): 4.5 El#1 V (>1): -1.9 El#1V:  Laser V(~3): 4.1 Ref V (~3): 3.5 Laser V (~9): 9.4 El#1 V: 1.9 
 Flow (~1): 0.79 El#32 V (>1): -1.6         El #1V: 3.4 
             Pressure: 993  El#64 V: 2.4
               Temp (NDIT) 8.61
 
GMT Height PCASP 2DC 2DP Habit FFSSP CDP UMan FSSP PIP  Comments
  #/cc Mean R #/L Max size #/m3 Max size  Blocks Tx #/cc MVD #/cc MVD #/cc MVD LWC  
10:00                 CDP cleaned then 
calibrated with 40 and 10 
micron beads. 
11:05                 All heaters on 
                  
                 LWC Slave V = 0.65 
                 LWC blown? 
                  
11:23:00 FL100 22 0.07 0     16 0.1 6 0  0   Start P1 
11:24:09 FL090 22 0.07 0      16 0.05 3 0 0    
11:25:09 FL080 32 0.07 0      16 0.05 3 0 0    
11:26:00 FL070 421  0.22 62 500  1 69 140 28 11 24 0.006 4500   
11:27:00 FL060 60 0.33 34 225   1 173 140 23 10 18 0.006 3000   
11:29:30 FL060 237  0.27 80 625  1 302 80 20 80 20 0.002 1000   
11:30:25 FL050 67 0.08 7 500   1 313 20 40 0  0.004 2000   
11:31:24 FL040 52 0.13 6  450  1 328 160 8 150 10 0.001 20   
11:33:30 FL040 28 0.25 2  250  1 388 125 20 100 18 0    
11:35:20 FL030 86 0.15 0     454 100 12 200 12 0    
11:41:30 FL020 290   0.06 0    778 0  0  0    
11:42:22 FL015 244    0.06 0    779 0  0 0    
11:43:09 FL010 250    0.06 0    779 0  0 0    
11:43:53 50FT 125 0.07 0     779 0  0  0   END P2 BOSC DOWN 
11:45:10 FL020 102    0.07 0    779 0  0 0    
11:45:40 FL030 91 0L14 5  250  1 815 300 18   0.002 1500   
11:46:45 FL050 37 0.16 14 175   1 917 300 22   0.001 200   
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GMT Height PCASP 2DC 2DP Habit FFSSP CDP UMan FSSP PIP Comments 
  #/cc Mean R #/L Max size #/m3 Max size  Blocks Tx #/cc MVD #/cc MVD #/cc MVD LWC  
11:48:20 FL070 1              0.08 0  1096 0 0 0  
11:49:45 FL090 17 0.08 0      1096 0  0 0    
11:50:50 FL100 25 0.07 0      1096 0  0 0    
11:51:30 FL110 6 0.06 0      1096 0  0 0    
11:52:15 FL120 2 0.07 0      1096 0  0 0    
11:53:03 FL130 16 0.07 0      1096 0  0 0    
11:54:00 FL150 20 0.14 40 600    8,4 1097 0  0 0.012 3000   
11:55:33 FL160 3 0.55 70 775    8 1100 NOISE  ? 0.025 4000   
11:56:28 FL170 3 0.15 50 425    8 1101 NOISE  ? 0.015 3000   
11:57:10 FL180 0 0.40 56 450    8 1102 NOISE  ? 0.02 2000   
11:58:04 FL190 4 0.20 62 450   8,4 1103 NOISE  ?  0.03 4200   
11:58:57 FL200 34 0.10 60 525   8,4 1105 NOISE  ?  0.03 3200   
11:59:50 FL210 5           0.07 29 275 11 1106 NOISE ? 0.005 0  
12:00:50 FL220            6 0.07 42 200 11 1106 NOISE 0 0.005 0  
12:01:39 FL230 10 0.18 81 400   11,4 1107 NOISE  0  0.03 2000   
12:03:04 FL240 5 0.09 0     1108 NOISE  0  0    
12:04:30 FL250 12 0.08 0      1108 0  0 0    
12:05:57 FL260 15 0.12 15 275    11 1109 NOISE  0 0.03 1500   
12:07:54 FL270 26 0.41 80           175 11 1112 NOISE 0 0.001 0  END PROFILE 3
12:08:40 FL260 16 0.06 12         175 11 1112 NOISE 0 0.001 0   
12:09:32 FL250 18 0.24 145 300         11 1113 NOISE 0 0.005 0  
12:10:33 FL240 20 0.20 61 225   11 1113 NOISE  0  0.01 1000   
12:11:32 FL230 16 0.23 94 225   11 1115 NOISE  0  0.03 150  END P4 START R1 
12:15:00 FL230 15 0.22 107 425   11,8 1118 NOISE  0  0.05 100  CPI SEEING ROSETTES 
12:18:00 FL230 20 0.10 1 250    11 1119 0  0 0    
12:19:40 FL230 15 0.10 80 175   11 1121 NOISE  NOIS  0   CBOLTON 
12:22:00 FL230 15 0.13 114 225   11,8 1123 NOISE  NOIS  0.003 100   
12:23:00 FL230 13 0.06 41 150   11 1125 NOISE    0    
12:25:00 FL230 2 0.08 34 175   11 1128 NOISE  NOIS  0   CBOLTON START P5 
12:25:59 FL220 8 0.08 0      1128 0  0 0    
12:27:00 FL210 11 0.08 0     1128 0  0  0   END P5 START R2 
12:28:30 FL210 6            0.08 31 275 11,8 1129 0 0 0.002 0   
12:30:30 FL210 3 0.07 15 200    8,11 1129 0  0 0    
12:32:00 FL210 12 0.31 131 325    8 1131 NOISE  0 0.045 200   
12:34:00 FL210 13 0.13 34          350 8 1135 NOISE NOIS 0.01 0  
12:37:00 FL210 11 0.14 113 350   8,4 1139 NOISE  NOIS  0.03 2500  END R2 START P6 
12:38:29 FL200 9 0.64 86 500   8,4 1145 NOISE  NOIS  0.05 3500   
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GMT Height PCASP 2DC 2DP Habit FFSSP CDP UMan FSSP PIP Comments 
  #/cc Mean R #/L Max size #/m3 Max size  Blocks Tx #/cc MVD #/cc MVD #/cc MVD LWC  
12:39:29 FL190 13          0.36 86 550 8 1147 NOISE 0.03 2000  
12:42:20 FL190 3 1.00 31 500   8,4,5 1154 NOISE    0.01 200   
12:44:00 FL190 8 015 40 425   8,4 1157 NOISE    0.03 4000   
12:48:00 FL190 10 0.12 41 175   11 1161 NOISE  3 28 0.02 100   
12:49:36 FL190 2 0.07 0     1163 0  0  0   CBOLTON 
12:53:00 FL190 5 0.06 3   450  8 1164 0  0 0    
12:55:00 FL190 11 0.07 78         300 8 1165 NOISE 4 28 0.005 0  
12:56:24 FL180 3          0.06 23 250 8 1166 NOISE 1 25 0.005 0  
12:57:31 FL170 30 0.11 24 500   8,4,5 1166 NOISE  2 30 0.005 400  END P START R 
12:59:00 FL170 13 0.49 75 575   8,4 1170 NOISE  4 30 0.01 300   
13:01:00 FL170             21 0.11 40 650 8, 12? 1174 NOISE 8 30 0.015 400  
13:03:00 FL170 10 0.54 107 475   8,11/12? 1182 NOISE  7 30 0.025 300   
13:05:00 FL170 11 0.28 103 675   8,11/12, 4 1189 NOISE  5 30 0.02 300   
13:07:00 FL170              13 0.47 106 700 8,11/12 1196 NOISE 8 30 0.018 1000
13:11:30 FL170 6 0.38 75 750   8,4,11,12 1209        NOISE 8 30 0.01 400 
13:13:39 FL150 63 0.41 109 675   8,11 1220 NOISE  10 30 0.02 400   
13:16:30 FL150 31 0.25 109 675   8,11,12 1231 NOISE  8 30 0.02 400   
13:19:00 FL150 22 0.10 67 500   8 1238 NOISE  4 32 0.01 200   
13:21:22 FL150 13 0.08 0     1239 NOISE  0  0   CBOLTON 
13:27:50 FL140 26 0.12 0     1239 NOISE  0  0   PROFILE 9 
13:28:54 FL130 21 0.08 0     1239 NOISE  0  0   START R6 
13:32:00 FL130 17 0.07 65 575   8,12 1247 NOISE  14 31 0.02 570   
13:34:17 FL130 8 0.38 68 750   8,12 1255 NOISE  8 31 0.02 500   
13:37:13 FL130              1 0.21 45 800 8,4,12 1266 NOISE 8 32 0.01 700  
13:40:14 FL130 1 0.94 19 800   8,12 1271 NOISE  3 32 0.004 375   
13:43:57 FL110 10 0.23 50 800   8,12 1276 NOISE  3 32 0.004 1000   
13:47:04 FL110 15 0.25 65 675   8,11,12 1280 NOISE  5 32 0.01 900   
12:50:00 FL110 12 0.26 60 725   8,11,12 1289 NOISE  4 32 0.01 760   
13:52:25 FL110 22 0.15 23 625   8,11,12 1296 NOISE  2 31 0.02 450   
13:54:07 FL110 7 0.07 0     1299 0  0  0    
13:54:51 FL110 19 0.07 0      1299 0  0 0   CBOLTON 
13:58:06 FL110 14 0.08 0      1299 0  0 0    
14:00:09 FL110 2 0.33 3 725   8,4 1300   10 32 0.01 622  START PROFILE 11 
14:01:21 FL100 1 0.08 2 725   8,4,5,11 1302   2 38 0.01 660  START RUN 8 
14:03:03 FL100 30 0.47 50 775   8,4,11,12 1308   3 32 0.01 1200   
14:06:02 FL100 10 0.44 55 725   8,4,11,12 1314   3 32 0.01 800   
14:08:55 FL100 3 0.14 18 625   8,11,12 1317 NOISE  2 31 0.005 650   
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  GMT Height PCASP 2DC 2DP Habit FFSSP CDP UMan FSSP PIP Comments
  #/cc Mean R #/L Max size #/m3 Max size  Blocks Tx #/cc MVD #/cc MVD #/cc MVD LWC  
14:12:02 FL100 11 0.44 80 725   8,9,11,12 1326 NOISE      5 32 0.01 980  
14:15:01 FL100 17 0.21 77 800   8,9,11,12 1339         NOISE 5 32 0.01 1500
14:16:01 FL100 12 0.23 38 725   8,9,11,12 1343         NOISE 5 33 0.01 3500
14:17:16 FL090 7 0.23 50 725   8,9,12 1350 NOISE  20 28 0.01 2200   
14:20:14 FL090 17 0.22 50 750   8,9,12 1367 NOISE  12 28 0.01 2500   
14:22:36 FL090 24 0.19 53 800   9.8,12,1         1379 NOISE 5 32 0.002 1700
14:26:10 FL090 18 0.15 37 800   8,4,11,12 1385        NOISE 2 30 0.002 1000
14:29:09 FL090 7 0.34 24 800   8,11,12 1388 NOISE  2 32 0.004 890   
14:33:04 FL090 17 0.24 30 800   8,9,11,12 1391        NOISE 2 32 0.004 960
14:34:56 FL090 13 0.10 19 650   8,9,11,12 1394        NOISE 2 32 0.004 1030
14:36:12 FL080               21 0.16 31 725 8,11,12 1399 NOISE 2 32 0.004 1300
14:37:20 FL070 7 0.31 26 775   8,9,11,1         1401 NOISE 2 32 0.004 1400
14:39:09 FL070 9 0.06 26 675   8,4,11 1405 NOISE  3 33 0.003 4700   
14:42:02 FL070 3 0.36 63 800   8,9,11,12 1413         NOISE 3 34 0.01 4000
14:43:42 FL070 20 0.34 145 775   5,8,11,12 1423         NOISE 5 32 0.02 4000
14:44:58 FL070 13 0.19 69 775   5,9,8 1432 NOISE  8 31 0.05 4500   
14:47:12 FL070 15 0.31 163 800   5,9,11,12 1457         NOISE 8 33 0.02 3500
14:50:01 FL070 7 0.31 120 700   5,9,11,12 1477         NOISE 5 32 0.01 2000
14:53:01 FL070 3 0.19 75 725   5,8 1485 NOISE  2 31 0.01 400  COLUMNS SHORTER 
14:57:25 FL060 13 0.09 114 800   8,9,11,12 1503 12 20 4 32 0.01 3000  END P10 START R15 
15:00:19 FL060 3 0.29 213 650   8,5,11 1539 NOISE  5 32 0.01 2200   
15:03:48 FL060 8 0.21 92 775   8,5,11 1555 NOISE  5 32 0.01 1600   
15:07:44 FL060              2 0.37 49 600 8,11,12 1570  20 20 20 28 0.005 1800
15:10:33 FL060                4 0.17 45 675 8,11,12 1581 1 5 5 32 0.005 1500
15:13:28 FL050 5 0.28 60 800   8,5,9,12,1 1609         20 33 35 25 0.01 3500 TURBULENCE
15:14:54 FL040 32 0.14 10 800   1,12 1764 97 20 100 20 0.005 2500   
15:16:57 FL050 109  0.26 40 775  1,8 1848 39 21 30 28 0.005 3000   
15:17:59 FL040 40 0.20 13 775  17   1,8 1916 130 100 18 0.005 800  SAWTOOTHES
15:19:22 FL030 108  0.22 6 800  1,12 2039 200 11 150 15 0.005 1200   
15:21:36 FL040 71 0.21 2  800  1,8,9 2199 115 22 100 20 0.005 1800   
15:22:25 FL050 46 0.21 100 800   1,9,8 2227 40 22 30 22 0.01 1600   
15:25:42 FL050 32 0.35 53 675   1,8 2277 12 17 20 20 0.01 1000   
15:26:47 FL040 75 0.27 22 675   1,11 2314 72 22 100 25 0.01 500  START RUN 
15:29:00 FL040 160  0.22 28 350  1 2402 80 25 80 25 0.005 400   
                  HEATERS OFF
15:41                  LAND EXETER
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  GMT Height PCASP 2DC 2DP Habit FFSSP CDP UMan FSSP PIP Comments
  #/cc Mean R #/L Max size #/m3 Max size  Blocks Tx #/cc MVD #/cc MVD #/cc MVD LWC  
                  
                  
                  
                  
                  
                  
                  
 
Post flight 
Instrument Diagnostics Brief report on instrument performance 
Vref: 4.2 PCASP 
Flow:  0.8
OK 
El#1:  2DC 
El#32:  
OK 
2DP El#1:   NOT FITTED
FFSSP Ref V:  HARD TO TELL. SEEMED OK 
CDP Laser V:  Noise in ice cloud. Good otherwise 
UMan FSSP Laser V:  SEEMED OK. 
El#1:  
El#32:  
PIP 
El#64:  
MVDs distorted by v small numbers of v large particles. Good data. Possible LWC sensor problem. 
Rack 
Equipment 
  Please note SEADAS disk space remaining. 1GB remaining. 
 
  Revision date: 30/12/2009 6:42 PM 
CLOUD PHYSICS PROCESSING LOG 
 
Flight number: B433 T/O: 11: 
Date of flight: 03/03/09 Land: 15:42:05 
 
A)                                          FFSSP PROCESSING DONE IN EXETER 
Processing Stage Done? Comments 
1) Transfer *.txt files from DVD to processing PC   
    Bnnn_FFSSP_hh.txt for each hour of data  hh =  
    Bnnn_FFSSP_HVMS.txt  Last sec processed =  
2) FTP the files (ascii) from the PC to directory   File size =  
    PMSDATA: on FLOODS   
3) FLOODS>  RUN 
MRFB:[PMS.FAST_FSSP]FSSP_EXTRACT_TAS  
   a) Flight number:             Bnnn  
   b) Path name:                  MFDDATA:Bnnn_MFDX  
   c) Output directory:          PMSDATA:  
   d) Start time:                    0 if unknown (see comment box)  
   e) End time:                     240000 if unknown  
Use time just before/after 
take-off/landing. If T/O 
/landing 
just after/before the hour,  
ensure start/end time is 
before/after the hour if there 
is an FFSSP_hh.txt file for 
that 
hour. 
4) FLOODS> RUN 
MRFB:[PMS.FAST_FSSP]FFSSP_PROCESS_TXT   
   a) Flight number:              Bnnn   
   b) Directory:                      PMSDATA:  Total glitches = 
   c) TAS in processing:       Y  Sec file written ok? 
   d) Vel threshold (clicks)    0   
   e) Calibration file:           Use the most recent calibration file.  Note calibration file used 
     Format FFSSP_CALddmmyyyy.txt   
    Calibration files to be stored in MRFB:[PMS.FAST_FSSP]   
   f) Adjust FFSSP time       Y/N  Yes only if gross errors occur 
   g) If Y, enter value to add to data time (seconds)  in FFSSP time eg; ~ 1hour 
5) FLOODS> WAVE  Use PVWAVE for this section
   a) WAVE> 
write_procffssp_to_m5,'pmsdata:Bnnn_procffssp.dat', 
'mfddata:Bnnn_mfdX','pmsdata:Bnnn_m5procffssp',/auto  
Note time correction 
applied to FFSSP by /auto 
=  
   b) WAVE> exit   
6) FLOODS> MODIFY   
   a) Modifying datasets:   pmsdata:Bnnn_m5procffssp  Input file size =   
   b) Dataset:                      mfddata:Bnnn_mfdX  M5 output file size =  
   c) New dataset:              mfddata:Bnnn_mfdY (y=x+1)   
   d) Parameter description file: leave blank to use default   
7) CHECKS:   
i). Are FFSSP and JW/Nevzorov LWC synchronized in time?  Synchronized? 
   In flight_plot, parameters      
      JW LWC para 535     
      Nevzorov LWC para 602   
      FFSSP LWC para 1202   
ii). If not, repeat from step 5b replacing /auto with addt=x which 
adds x+20 secs to FFSSP time.   
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Flight number: B433 
Date of Flight: 03/03/09 
B)                                             2D PROCESSING   REPROCESS +1hr 
Processing Stage Done? Comments 
1) Transfer Bnnn.dat file from CD/DVD to PC Y  
2) Zip up file on PC (Bnnn.zip) Y  
3) FTP the zipped file (binary) from the PC to the directory  Y 61290 BLOCKS 
    SEADAS_DATA:[SEADAS_DATA] on FLOODS   
4) Log on to FLOODS    
5) Unzip SEADAS_DATA:[SEADAS_DATA]Bnnn.zip Y Size of Bnnn.dat = 30621 
6) FLOODS> WAVE Y Use PVWAVE for this section 
   WAVE> CONVERT_SEADAS_FILE  Blocks read = 58456 
   a) Input file: SEADAS_DATA:[SEADAS_DATA]Bnnn.dat  Blocks written = 58456 
   b) Output file:  
         SEADAS_DATA:[SEADAS_DATA]Bnnn_seadas.dat  Bad reads = 0 
   WAVE> exit   
7) FLOODS> RUN MRFB:[PMS.SEADAS]READM200_FILE   
    a) Default directory:     PMSDATA:   
    b) Flight number:         Bnnn   
    c) Disk file name:                                                       
SEADAS_DATA:[SEADAS_DATA]Bnnn_seadas.dat   
    d) Comment string:   
    e) Start time:                 0 if unknown (T/O – 5 min)  Start = 110000 
    f) End time:                   240000 if unknown (Land + 5 min)  End = 154500 
    g) Read 2DC:                  Y  Ignore error message scroll 
    h) Read 2DP:                  Y  (vestigial error from tapes) 
    i) Secondary data:           Y   
    j) FSP-SYNC:                  Y  
Are FRW, FSP, IMB, 
PCA,SEC 
    k) cmd.str:                       Y Y files in PMSDATA? 
    l) Auto time correction:    N Y Are they non-zero in size? 
    m) Full length secondary:N   
8) FLOODS> WAVE Y 2D image display and printing 
i). WAVE> imagedisplay  Must be done from FLOODS  
   a) 2D directory name:   PMSDATA:    itself. 
   b) Flight number:          Bnnn  
   c) File generation no:   0  
   d) Time from  IWC plot: N   
   e) Select probe:            (1) 2DC (2) 2DP   
   f) Start time:                 As in 7e above   
   g) End time:                   As in 7f above   
   h) Time interval (sec):   5 recommended (0 for all images)   
Note any problems with 
images 
Only 2DC operated 
Images good.  
Mainly ice/mixed phase 
ii). WAVE> auto_image  Prepare imagery for Core data 
   a) 2D directory name:   PMSDATA:  From own PC again 
   b) Flight number:          Bnnn   
   c) Enter date:                YYYYMMDD   
   d) Enter start time:         0 if unknown (T/O – 1 min)  Start = 110000, 133000 
   e) Enter end time:         240000 if unknown (Land – 1 min)  End = 133000, 154500 
   f) Enter time interval (sec) between successive imaged                     
blocks:                              10   
iii). WAVE> exit to create files                   FAAM_YYYYMMDD_R0_  
iv). FTP ascii *.PS files from PMSDATA: to PC  Bnnn_2Dx-images.ps                  
v).  Load each into Ghostview or other pdf-converter  Notes on this in instructions 
vi). Output as pdf file (720 dpi resolution), appending name prefix of 
CORE-CLOUD-PHY_ to converted files                          
2 files merged 
71 pages + 105 pages 
  Revision date: 30/12/2009 6:42 PM 
9) FLOODS>  RUN                        
MRFB:[PMS.SPEC2D.AUTO]PROCESS2D_AUTO  NB. an error message may  
   a) Flight number:        Bnnn  appear, floating point  
   b) Directory:                PMSDATA:   exception, rerun and use  
   c) File generation:       Hit enter   time quoted in error  
   d) Time correction:      Time offset of the 2D data   message, repeat until  
   e) TAS:                        Y   successful. 
   f) MFD directory:         MFDDATA:Bnnn_tas   X = b433_tas 
   g) Probe number:        (1) 2DC (2) 2DP (0) Both     
                                 0 unless either probe known to be faulty     
   h) Start time:                0 if unknown (T/O + 30sec)  Start = 110000 
   i) End time:                  240000 if unknown (Land – 30sec)  End = 154500 
    j) Nominal averaging:  0.2 seconds for conversion to M5     
   k) Particle type 2DC:    8 if known to be in ice cloud        8 Time data processed to =  
                                        11 if known to be in water cloud          
   l) Particle type 2DP:      8 if known to be in mixed-phase  N/A 2dproc files present? 
                                         8 if unknown          *.2dc, *.2dp and *.dat 
   m) Coefficient choice:   2   
   n) Output root filename: PMSDATA:Bnnn_PROC2D   
10) FLOODS> WAVE Y Use PVWAVE for this section 
i)   WAVE> WRITE_PROC2D_TO_M5,   
'PMSDATA:BNNN_PROC2D.DAT', 
‘PMSDATA:BNNN_M5PROC2D'  
Error message about HDDR 
file should be ignored. 
ii). exit  Records = 20594 
11) FLOODS> MODIFY Y  
   a) Modifying datasets:   pmsdata:Bnnn_m5proc2D   
   b) Datset:                       mfddata:Bnnn_tas  X = b433_tas 
   c) New dataset:              mfddata:Bnnn_tas_2d  Y = (X+1) = b433_tas_2d 
   d) Parameter description file: leave blank to use default   
12) CHECKS:  N   
Are 2DC/2DP IWC of comparable magnitude and well-correlated 
with Nevzorov TWC?  
Use flight_plot to check data 
is present in mfd file? Y 
In flight_plot, parameters      
   Nevzerov TWC para 605     
   2DC IWC para 1302   
   2DP IWC para 1312   
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Flight number: B433 
Date of Flight: 03/03/09 
 
C)                                          PCASP PROCESSING  
Processing Stage Done? Comments 
1) Complete stage 7) in 2D processing Y   
    Ensures Bnnn_FSP.DAT containing raw PCASP data is    
    written to directory PMSDATA:    
2) FLOODS> RUN MRFB:[PMS.PCASP]PROCPCASP_NEW Y  
   a) Flight number:         Bnnn   
   b) File name:               PMSDATA:Bnnn_FSP.DAT    
   c) Root output name:  PMSDATA:Bnnn_PROCPCASP     
      Produces PMSDATA:Bnnn_PROCPCASP.DAT (binary)     
                      PMSDATA:Bnnn_PROCPCASP.OUT (ascii)     
   d) Minimum size channel: default = 1 1 Min size = 
      If smallest size channel are known to be noisy the value     
      of the highest noise free channel to be entered here     
   e) Calibration volume flow rate:  
        Use the most recent value. (1.15ccs-1 Feb 07) 0.79 Vol flow rate =  
        Calibration files to be stored in Exeter     
        Entering zero gives default value = 1.0 cm3s-1     
   f) Time correction:   Same value as used in 2D  
                                     processing stage 9d     
   g) Start time:             0 if unknown     
   h) End time:              240000 if unknown     
3) FLOODS> WAVE Y Use PVWAVE for this section
i).WAVE> write_procpcasp_to_m5, 
               'pmsdata:Bnnn_procpcasp.dat', 
        'pmsdata:Bnnn_m5procpcasp'   
ii). WAVE> exit   
4) FLOODS> MODIFY Y  
   a) Modifying datasets:    pmsdata:Bnnn_m5procpcasp   
   b) Dataset:                      mfddata:Bnnn_tas_2d  X = _tas_2d 
   c) New dataset:              mfddata:Bnnn_tas_2d_pcasp  Y = X+1 = _tas_2d_pcasp 
   d) Parameter description file: leave blank to use default      
5) CHECKS  N   
Are PCASP and JW peaks synchronous?  Is data present in mfd? Y 
In flight_plot, parameters    Use flight_plot to check. 
   Neph – total blue scatter.   
   PCASP conc para 1550   
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IR Camera: 1
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Cruciform GPS: 1
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Radar Altimeter: 5
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2DP: 1
FFSSP: 5
PCASP: 5
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CCN: 5
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CIP 25 (CIP): 1
CPI: 5
CVI (Inlet): 1
SID1: 1
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Aerosol
CPC 3025A: 1
Filters 47mm: 2
Filters 90mm: 1
Neph - Dry: 5
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CPC (AMS): 5
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Chemistry
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TDLAS (NIR) CH4: 2
TDLAS (NIR) CO2: 2
SO2 TE43C: 2
TDLAS (1C): 1
WAS Bags: 1
WAS Bottles: 5
Misc Non-Core
CASI/ATM: 1
LTI: 1
LIDAR (big): 1
SAW Hygrometer: 1
Lower:
Upper:
Misc Core
AMTG: 5
AVAPS: 1
Cabin Pressure: 5
Printer: 5
S9 Static Pressure: 5
Satcom C: 5
Satcom H (VIRC): 5
Weather Radar: 2
DLU AERACK: 5
DLU BBR Lower: 5
DLU BBR Upper: 5
DLU Core Chem: 5
DLU Core Consoles: 5
DLU Port Aft: 4
DLU Port Fwd: 1
DLU Stbd Fwd: 1
DLUs:
Not Fitted
Fitted, Not Operated
Duff Data
Minor Problem
OK
KEY
Report Created 15/09/2009 14:28:37 Last Updated: 09/03/2009 16:44:52
Peroxide: 1
Turb Centre-Static: 5
Turb Left Right: 4
Turb Up-Down: 4
Turb Horizontal Chk: 4
Turb Vertical Chk: 5
CPC 3010A (CVI): 1
NOxy: 1
CAPS: 5
2DS: 5
Buck CR2: 5
SP2: 1
CPC 3786 H2O: 5
UHSAS: 1
CDP (Canister): 5
HORACE: 4
SID3: 1
CVI PCASP-X: 1
CVI Ly-A Hygro: 1
Mini-LIDAR: 1
SMPS (AMS): 5
FSSP (UMan): 5
PCASP SPP-200: 1
Faults / Incidents Log 
 
Flight No. B433 
Date: 03/03/09 
 
 
 
Instruments 
1. Horace being a pain, this time insertion of the disk sorted the problem! 
2. Neph has a problem, rubbish data, stable but very high like 40000m-1 
3. 11:50 turbulence probe iced, lost angle of attack back at 14:52 (-2.6C) 
4. Horace died again on landing No data recorded since 15:43 ish 
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OH CH inbound R9                       turning
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